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Construction and validation of a prediction model for postoperative infec-

tion within one week of totally implantable venous access port surgery

YAN He', GUAN Xiao-nan®, ZHANG Hai-yong®>, GUO Yu-qing', ZHANG Dong-yan',
ZHOU Yi-ming' (1. Department of Vascular Intervention; 2. Catheter Department, Beijing
Chaoyang Hospital , Capital Medical University, Beijing 100043, China)

[Abstract] Objective To explore the risk factors for the infection within one week after totally implantable ve-
nous access port(TIVAP)surgery. and establish a prediction model. Methods 650 patients undergoing TIVAP sur-
gery were included in the analysis. 480 cases from January 2017 to January 2022 were as the modeling set, and 170
cases from February 2022 to March 2023 were as the validation set. The modeling set was further divided into the
infection group (n=17) and the non-infection group (n = 463) according to the occurrence of postoperative infec-
tion. General condition and clinical characteristics of patients in two groups were compared using r-test and y* test,
and risk factors for postoperative infection were analyzed with binary logistic regression. Visualization was realized
through nomogram. Results Among the 17 patients in the infection group of the modeling set, 6 had incisional in-
fection, 10 had pocket infection, and only 1 had blood stream infection. Logistic regression analysis showed that age
=65 years old (OR=3.093, 95%CI: 1.048 — 9. 128, P =0. 041), duration of surgery =2 hours (OR = 3. 286,
95%CI: 1.008 = 10. 716, P=0.049), and pocket hematoma (OR = 20. 200, 95%CI: 6.750 = 60. 455, P<C0. 001)
were independent risk factors for TIVAP postoperative infection. The receiver operating characteristic (ROC) curve

showed an area under the curve of 0. 833, sensitivity of 70. 6% , and specificity of 88. 1% , respectively. Calibration
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curve analysis showed a good consistency of the predictive model with the actual risk occurrence. Decision curve

analysis (DCA) showed that the model had clinical benefits with risk threshold probability between 1% and 60%.

Conclusion Age =65 years old, duration of surgery —=2 hours, and pocket hematoma are independent risk factors

for the infection within one week after TIVAP surgery. Prediction model constructed based on these factors has a

good accuracy and calibration. Healthcare workers should keep in mind the high risk factors of infection and postope-

rative infection care procedures, and strengthen postoperative observation on high risk patients.
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Table 1 General conditions of patients in the infection and non-infection groups after TIVAP surgery
” A (n = 480) B IE4E (n=170)
i BRA (n=17)  FREPA (n=463)  Z/y7 /1 P BRA (=5  FRRAG=165)  Z/y/ P
AW IM(Pys o Prs) %] 64.0(61.0,69.5)  53.0045.0,59.0)  —5.221  <<0.001  65.0(45.0,67.0) 50.0(38.0,63.0) -1.218 0.223
BMILM(P,; ,P;;) kg/m*]  22.3(18.8,25.0) 23.7(21.2,25.8)  —1.521 0.128  28.0(26.0,29.0) 26.0(24.0,29.0)  —1.093  0.274
B ()] 7(41.2) 239(51.6) 0.716  0.398 1(20.0) 89(53.9) - 0.189
i FE LA (240 ] 14(82. 4) 289(62. 4) 2.799  0.094 5(100) 84(50.9) = 0. 060
R ] 9(52.9) 219(47.3) 0.209 0. 647 3(60. 0) 87(52.7) - 1..000
B L AE L ()] 8(47.1) 197(42.5) 0.136  0.712 3(60.0) 79(47.9) = 0.673
O] 4(23.5) 192(41.5) 2.184 0,139 0 64(38.8) - 0.158
TR L ()] 11(64.7) 302(65.2) 0.002 0.965 5(100) 124(75.2) - 0.338
M R R &6 (%)] 5(29.4) 119(25.7) 0.118  0.731 2(40.0) 33(20.0) - 0.274
P45 i e L1 (%) ] 9(52.9) 23(5.0) 60.652  <<0.001 3(60.0) 10¢6. 1) = 0.003
F AR =2 h[# (%) ] 6(35.3) 50(10. 8) 9,547 0.002 2(40.0) 9(5.5) - 0.034
40 (T £ 5, X107 /L) 6.7£2.4 7.8%3.0 -1.482  0.139 6.5%1.5 7.0£1.8 -0.661  0.509
M & H (T ts,mg/L) 4,5+2.7 4,8%3.0 -0.391 0. 696 6.412.5 6.8%11.9 =0.449 0,654
M (T +s,g/L) 110.9%15.3 117.1£19.1 -1.334  0.183 122.8%5.6 127.0£12.9 ~0.728  0.468
IR (Z£ 5% 10% /1) 234.0+89. 1 215.1£76.7 0.992  0.322 196.2+63.6 191,52 64,1 0.162  0.871
INR(Z £ 5) 1.6%0.3 1.6%0.4 0.291 0.771 1.5£0.1 1.3£0.2 1.757  0.081

1 — BRI AT

T2 BRYLUIAR G R IR A B PR AR

Table 2 Pathogenic and clinical characteristics of postopera-

tive infection in the infection group
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Table 3 Binary logistic regression analysis on TIVAP post-

operative infection
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Figure 1 ROC curve of binary logistic regression analysis of

modeling set

DL DA Y 37 81 2R L (B 200 43 AR S I e
RHRN A ~T0%, 2L 1M AE 100 43,
WEAH O 435 FARBS[E =2 h WEAE 40 43, & WAE 0 43
=65 B IRAA 38 43 .<<65 ZWAH 0 43, W 2,

0 10 20 30 40 50 60 70 80 90 100

Fidl!
A M -~ =
jﬁ .
FARBE =2 h 2
?'} H.
Fiy =65 % =
w
By 0 20 40 60 80 100 120 140 160 180 200

NE Y e
ARG R S 1 A 0.01

0.05 0.1 02 0.30.405060.7

2 AL TIVAP A J5 Y 1) 51 2k & 4
Figure 2 Nomogram model of TIVAP postoperative infec-

tion of modeling set
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Figure 3  Calibration curve of the nomogram model of mo-

deling set
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Figure 4 Decision curve of the nomogram model of modeling

set
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Figure 5 ROC curve of the nomogram model of validation set
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